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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a formation method in which 
a high-quality oxide film is formed 
on the surface of a semiconductor 
substrate without a high- 
temperature heating operation and 
in which a gate oxide film is formed 
after the formation of a metal 
interconnection by a method 
wherein the oxide film which is 
contained on the surface of the 
semiconductor substrate is formed 
in a specific thickness so as to 
contain a film composed of a metal 
having an oxidation catalyst function 
and a metal thin film is formed of a 
metal which is in a specific 
thickness and which comprises an 
oxidation catalyst function. 

SOLUTION: An isolation region 2 
and on active region 4 are formed 
on a silicon substrate 1, a natural 
oxide film 9 which exists on the 
surface of the active region 4 is 
removed, a wafer is rinsed, the 
wafer is immersed in hot nitric acid, 
and a chemical oxide film 5 is 
formed on the silicon substrate. 
Then, a platinum film 6 in a 
thickness of 1 to 30nm as a metal 
film having an oxidation catalyst 
function is vapor- deposited on the 
oxide thin film 5 by an electron- 
beam vapor deposition method. 
After that, a heating treatment is 
executed in humidified oxygen by an 
electric furnace, and a silicon oxide 
film 7 is grown in a thickness of 1 to 
20nm. At this time, the oxide film 7 
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in the thickness of 1 to 20nm and 
the platinum film 6 in the thickness 
of 1 to 30nm are formed on the 
silicon substrate 1. 
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t0 0 3 5] Sfc, H8»4*5BBSO*an9KB£LfcBlfb 

mE$i«bT#o>£l x 1 0 18 /cm 3 (atom) ©ill 

8B*U £ WRfekH F#*£ «fc 1 OgfflSftlftfb 

^*(-*SbvU=i>a®('I5$ 1 nm©I£<bH£7fM 
bfeo ^v^«l:J;!3^3 4^3nm 

iziisu 1 0 o°a ivrnmssmvp-e lvmftosm 
*m \ mm 2 . 2 nm©^- h^fbiK 3 3 «t 
to ^©ft^ u v 'j =1 >m 3 5 s^yaioaasaBBJtR^ 

(14 D 5 3 O-CT- 10 0 nmffMbfeo 3©t§©±i« 
BB^ajra««EI43x 1 0 2°/cm 3 (atom)T-& 
So €©f^ i^n©7 3r h U V £^ 7 w -KSB^J: D V 
— hW&<D^#— >— ><7&^v £#P© F^-foi^^ 
-20 >i^«C 4 h«H©^SHv U3 > 3 5/6^ 
3 4/y-hS^biI3 3©^^5 L >^^T^fco ^© 

SWis V— ^ K U-T > 3 8 ^">v±Al34 OML 
feo Z.®flW34.x «B»XS»CMOS b^>^* 

t{;4 5ar#gh^?.o E18^UT. 3 1i4pM 

. i/'jn >atE 3 2 (4 3 7 (4 v— ^ b* 

W >LDDifi|WBs 3 8{4V-^ h'W >n+ ffiiWi 

to 0 3 6] ixkMm\stzmb*m$<Dm&mp\iz& 

lATWU ^NWtaSK&^a (2 5°C) ~4 0 0°C©^ffl 
©^-CStfb^JlT- # S 3 i: #6tIST- # fco 
tO 0 3 7] 

(& W*S®Sffl^0^fbBI^^M^Ili 4: < t * 
^tJ^*T-feoT, tul3^BBS{4J¥$ 1 ~3 0 nm 
©$ffl©f£fl$48^£W^3£JlT*&Ds ^ofulBgt 
^bai(4|Tj|BB^bM^t^*t- S^Rt 4 oT^M$n 
40 1-20 nm©fEffl©BlT'^)SC i:tc4 

1 0 0 3 8 ] m^mm^mpmmmomuwDm 

mtsmztttiL ^NM*aHR±Oi*0. 1~1. 5n 
m©f5H©fi! l ffiKbK*JBfi6 U ^T'mjia^ 1 BtfbM 
±^I^bj5ilMf^ ; S1-i»^)S^M<&J¥^ 1 ~3 0 nm 
©ISHT-JfMU L^*g£6 0 0"mTfflSK-C*o|| 

50 (C4»3v ^«t<**o^^^4MiftatE±tif<**o 
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[0039] *fc*8MI©3 U WtiNtOMtfL 

f <- nfc^a D p^©n^bii^iDi»Pta £ < jmt & 

CLfc#BJ#gC&3±x {£S$Hb©^££^LT, 
ffllMMO S g*£«r i>it£©^D -fe * 

fcig* (b) j±s/U3>*ii®a««Mbfflt*i»*ufc 

IE (c) {ivUn>aiS0^®i^b^W^ftM (H 30 
lKfUK) Mlfcm (d) ti^fbM^t^t) 
o^HIIi: LT fi£8I£ffM Ufclfl ( e ) t±«Hb# 

B^T-iD$$pi bfc v u ^ >* 2 mmzwim l^x 

m (f) ««fflI«SLfcxfl. (g) ii>f— h« 
ffifcJBfifc Lfcx!!£#*7fN-f „ 
[182] Ilk jjte»*ffiv gWroiSLttt 

[03] [sk «Hirc*>'J=i>»bi»KB^ *©K 

*4*«^Pi^AU iDS^^T-JU^U 'tCDm.mfe 30 
[04] Jft«B!«re'>U3>«KtaiJ!)l«BfiRU 

[05] *^B©*St:«tD?Efi£bfe-^afi(M©iHb 
SHE i:IWtM<OBB»ftS%-rH. 
[H 6 ] *W»dj&8K: J; DB/£L£-fWJ©B3Hb 
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[m 7 ] t&fmxmz «t o jBBKb&iWfcffltoD r a 

[El 8 ] 1&m<Dl5mz X DJBfiEly&IWtffllOMO S 
h ^ >v7^ ^©ilffl^Jfc ^ tW® EU 
[^©IM 

1 5/Un>aHg (^Sf*»£) 

2 amttflg 

3 m&K&mmm 

5 mftte^imm±izf$Mz j etzmm m i $Hb 
si) 

6 a^nsi 

7 SSfbSi (SB2gWbB0 

9 ^*SffiCDgMbfH 

i o &mf- hwm 

ii pss/U3>aHfi 

1 2 pS^x;W 
1 3 £8$9$ 

1 4 jKR h ^ >v7 ij 1M K-y- h ) 

14' ^aa*>y=i>fflt 

1 4" ^>^^>vUit^ K (WS i x ) 9( 

15 tr-HRR (#U1M K) 

15' ^SIy'Jn>i 

1 5" <5?>^^>vU1M K (WS ix ) St 

1 6 V— * >n + ffiiSUl 

17 jffim&HR 

18 «7hb-yV-K 

1 9 {ffig^fbJil 

2 o &&mm 

2 l *SK-b;i/ru- h 

3 1 p^>U=i>»S 
3 2 pMV 

3 3 hgHbll 
3 4 

35 h«z^Miir2/ | J3> 

3 6 f-f ]*•>*— ;i/ 

3 7 V— *KlW>LDDtl£iiWl 

3 8 V — * K U > n+ &M 
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(b> v»»3>i!MtJi^:lca^&aq^^ 



